Acute hyperglycemia and hyperinsulinemia enhance vasodilatation in Type 1 diabetes mellitus without increasing capillary permeability and inducing endothelial dysfunction.
Uncomplicated Type 1 (insulin-dependent) diabetes mellitus is characterized by generalized vasodilatation. Its possible correlates, increased microvascular permeability and endothelial dysfunction, have been associated with long-term complications. The objective was to study the effects of acute hyperglycemia and hyperinsulinemia, both separately and in combination, on skin microvascular flow, capillary permeability, capillary recruitment, and endothelial dysfunction in Type 1 diabetes mellitus. Sixteen Type 1 diabetic patients (all normoalbuminuric, no (pre-)proliferative retinopathy) underwent a euglycemic (glucose target 5.0 mmol/L, insulin infused at 30 mU x kg(-1) x h(-1)), a hyperglycemic (glucose target 12.0 mmol/L, insulin 30 mU x kg(-1) x h(-1)), a hyperinsulinemic (glucose target 5.0 mmol/L, insulin 150 mU x kg(-1) x h(-1)), and a hyperglycemic-hyperinsulinemic (glucose target 12.0 mmol/L, insulin 150 mU x kg(-1) x h(-1)) clamp on separate days, in random order. Skin microvascular flow was measured by laser Doppler flowmetry. Capillary permeability and density were determined by large-window sodium-fluorescein videodensitometry. Increases in serum soluble intercellular adhesion molecule-1 (sICAM-1) and plasma von Willebrand factor antigen (vWF-Ag) were considered to represent abnormal endothelial function. Hyperglycemia (P < 0.01) and hyperinsulinemia (P < 0.05) as well as both interventions combined (P < 0.001) induced an increase in laser Doppler flow, without capillary recruitment. Transcapillary leakage of sodium-fluorescein and sICAM-1 and vWF-Ag levels were unaffected by hyperglycemia or hyperinsulinemia. Microvascular permeability appears to be determined primarily by properties of the capillary wall and not by acute changes in local hemodynamics. The acute hyperglycemia- and hyperinsulinemia-induced vasodilatation is not accompanied by changes in microvascular permeability or endothelial markers.